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5*4. 

l] 

Y-{C(R 3 )(R 4 )} c -CH 2 CH2-Si(R 1 )(R 2 )-{0-Si(R 1 )(R 2 )} d -CH 2 CH2-{C(R 3 )(R 4 )} C -Y 

Aj-7] AioflAi, Y-fe- (X) a (R) b Si (X) a (R) b C 5E^r (X) e (R 1 ) f Bz-Xol JL; X^r 1:^, 

tb iBl^T^r 20°] ^-g- ^^7lo]T^; Rl > R3 ( R 4^ RI2 j. ^ 7 |i| ) ^db€*h fe^l 

AS. ^^7l, ^^©H; R2^ x SE^ R x 4 £44, 

(X) g (R 3 ) h C-{C(R 3 )(R 4 )} c -i°l^; 1~3<>H , 0~2o]ji ( a + b = 3°H ; c ^ 
1-1000; l~5000(Hai; e4 AA 0-4^1^, e + f - 4°]JL] g4 AA 0-3 
°H, g + h = 3°1j1; Bz-X^ «31^1"S.^lolcf. 
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{End-modified diene copolymer and Tire tread rubber composition including it} 
<gjL ^^-ch] cfl^V ^A^o] §<y&o) 21-^ naltl- *§^ffX|7l:nx} ^ 

31^r ^^M, *r^r-§- eH<H 7M ^-s. 

M-^ <£l^ ^3^.5. #Q t 1 * ^ (rolling resistance) 3M: ^TrU] 
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oil iHi-Hr ^H*]^ ^(hysteresis loss)^- #°J #±.*] ^ ^ 5U^. ^£ ^ 

Williams-Landel -Ferry 5-7^H ^r^Hrl" £r3E.°il IHrS. «>^- t}- 

50-70 °C *W ^4 tan d (hysteresis loss^l tfl^t ^ xj^s}-^ 

a] 7] 7] 4*lH, 7>HKwet skid resistance)^: i^JE 7fl^£]jl 

5U4. E^o^ £^7}7 r ^fl-S-i: ^5Z|- ^-aH n}jL^\x)7\} ^tf. 



^ £^ ^Tfl ^tf. ^s.^*j.o] ^Ajs)^- ^4^r tfl*H «1*IH >8"tfl^ 

^ 4°H4 o-^ofl 4*1] ^^s]^ ^ 4^ T^Kg, o °C ^-e^ tan 

£. A>-g-«fl #t}. zieiH- o]e^ jl^, i?HH ^ ^^<& - o. ^ 

^■4 ^f-^^i- ?) °\] tt ^Jf^^^l ^4£i4. 

<6> ft] ^ ^-f- 7-]^-^ <£7l ^ ^£ n]^ T^J-SM: M-El-lflfe- A]^ 

^ -¥-4^31 -2^-4- ^7>A] ? 1J1, #^3zf ^ 
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<8> tHS , ^ 4^3M" <£7] $)n*]±r *t*$o] iB|3l/«-E}- 

ti|<a JL-?- (afl-i- §(>| 3)^^ ^-Tfl His 30% ^£-4 i^^l f-s^-g. u|. H]^ f-^o] 

^ -^44<ffl JL^-(ofl# 60 4\ ti]^ 7>e^)4 ^7H?1 

44, 4£ t^olt} _£.<|] f7M?]^o| ^-Cf. 44^, ol 

* iL^, <W -n-71 4fl-# 7fl4*fl.S. A}-g-*> til^^-^-i: ^ ^4^*11 ^ 

43lJ=4#S4 0 ]^(SnCl 4 )5. T^^^^H 4°H M^lH-g- Jpf4 

57-87407, ^-7fl4i 58-162605). ^4 °1 ^^-S. 7fl^i^ 4°H^ 7l#4 tyo] 

o]cq ^o\] ^&*\ ^^x) ^4£4. 



y <HK*l^H *H 3, 281, 383 Jl, X| 3, 244.664S, ^ 3,692,874^ ^ <H£- S-7fl 



54-15994)0] i7fl£H $14. ^14, 4 U-^^-S ^#^^1 jl^-;*}^ 7j-c ^ ^ 

4S-H7> -f^3r ^ ^444, tf^o] ^ 7^ 0 V^5L 7] ^ ^ o_ 

4444. 

<io> 1,3,5-Me|(ti.^a ^l^)Hjl^l ^f-S] li 4^5.31 ^1^- ^.^^(n^s.^ 

3,078,254)1- -Tj^^ztlS. 4-§-*Rr ^flS. $lil4, 4 ^#^4 Jl^o] ^-ji 

31^-44 M "£44 4-^44 *&-g-44 ^4 ^44 

4444 ^ ^ 4 4^4^, ^1^44 41^14 
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°fl(^r^*l "E-^S. 90-6274)7]- $X^t. 

SE^r -R-^^b 7l#3*i 51^7.}^ ^^-i- ^#e)Al^ 0]-Dl^7l» 

^ $3*1^ Bl-olcv| ^^o. 7 fl^Alfl i^JL^SL 90"8331)£ 



^ tj-g- 2}"^ IS 7]!-^l# ti]-S-Al^7-l n>^- ^^11- ^IS^l-Jl o]^. «-7l 

##7fl, ^ 7}%#^1^1 -§-4 #^^T ^^tb £4, EH<H^ 7)3)3 --^ 

3$i4. 
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<15> 



g - ^r ^yfl^l^ g. Af-g-SH #^5).^ ^^t^ojl f^la) ^ c]ofl7}l<4 

<16> Sj-t}-^ 1 



<17> 



<18> 



Y-{C(R3)(R4)} c -CH 2 CH 2 -Si(Rl)(R2)-{0-Si(R 1 )(R 2 )} d -CH2CH2-{C(R3)(R 4)} C - Y 
^71 Yrr (X) a (R) b Si (X) a (R) b C 3^ (X) e (R 1 ) f Bz-Xc»lJl ; X^ 



lh^*Hr 20o)i5}°) X]^- ov^ 7 ]o)^; R l f R 3 f R4^ RjI }. ^l-}, ^^J*}, f-^Tjl 

(X) g (R3) h C-{C(R3)(R4)} ^oIjl; a ^ i~ 3 o]^ ; b ^ 0 ~ 2 °)31, a + b = 3°H ; c ^ 
1-1000; 1~50000°1 al; zj-z}- 0~4*H, e + f = 4°lJi; g <4 AA 0-3 

g + h = 3o] a! ; Bz-X^ 

<19> nsliL, ojsj-zhg. 7]-%^ f^*fl# 10f^% i^Kr ioo^t 



T^lf^ 10-100^^, -ff% o.l~5#^ ^ 7>%#^1^1# Ifsfn ^ojoj 



<21> (1)^2^ t\<&A 
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T3 O 



§"f^Rr T^t}. 



<23> 



in 



^^E]^lo)l ujiii^. GPCCGel Permeation 



Chromatography H ^ ^-f , ^7] ^ $;(MwH 1,000-300,000 

A >°1 ^^11:^4. 



<24> 



<25> 



<26> 



3f-$l*r# fjrsHr^Tfl s}-^#5L^ , ^H*?! ^S.^ °fll elf-, = 5.^1 elf-, 

elf-, elf-, tert-^-1 el#, e)#, ^^^^ elf-, 

l,4-t}e^.$_-n-^-Hh l,3-tq(2-&lE|^.-2-^^)iSl^l ^ § 4-7} & o.^ , -If- 1*1 
*r>flfe, n-^-^ elf-, sec-^H e)f- ^olcf. 

-6-71S11- 7H A] ^ 1^ ™ o}^5}- 2^ olAj-o) X|j-t^£ A>-g-Sjcf. o. 

7l slf- ^nfl^ a}-^^, ^ -=-5. £-*r*iHI Hre} *1~§-Sr*l # 

ichfafl 100g^- 0.1~5mmole, Wr^srTll^ 0.3~4mmole^§r A >-§-^>^ #tj-. 

&°]*) ^1H1 A}-g-s]i- ftsH^ -g-nfl^.A-1^, n-^-fh iso-^l^:, n-^i 



1-20 f^^f^l *>-g-€i=r. 



<27> 



Aj-7ltb ^tqaflTfl t^S-^^ ^^Cl oil Til *) ^ ^ 
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S o|^^l ^^1^ %J>. ^-^i^ojl ^iMIfe- lO-lOOf^ft* ^ h]^ 

a oH^ 0-90^%^. a}-§-§ ^ oirf. 

<29> ol^-^-O. ^AjO.^ ^.a^ofl^j c^^^l}- ^^cj^Tjl sL^jzf Hl^]^- 

<30> clsi}-^ AV-g-^ JL^>^ &*}^ 1,000-1,200,000 *h 

<3i> im^^l ±^ ^1-^-144 <a ^f^JI^ ^ ^B)^l ^ 5-45 

^ 5f^% nln>o]^ ^ 71^1^ #Ajo] 7^1-5] ^>4. 

<32> BL^r ^z)}*) ^-i=)^£(MLi +4 , 100°C)^r f^S.^ 10~100°1 

«H, ^ a V^*l*}-»lfe 20~80°1 7^1-^ j-^c- 40-200 

^ ^ ^£7> 40*1 ^o) ; ^i^-^-JE, h}^-^ ^^H, 

^i=)*£7> 200 7>^°1 7,-]^H 3^*1 ^^1-4. 



^t^ofl tflw] 20-90^-% A>o]o| 7^] Jli gc^j. z)Q aj-^: 
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^^1 ^tM] ^ V ^>4 <$.^% ^f-°l Af-g-Sl 7flA]^]]o) S.^ tfly] 

*H 0.05# ^?>}5i ojcf. 

<34> ^A]^-5l] ( #7] 15. A}^-^^- -ft-7]iL)f- 7lH l^ofl 

tfl^H 0.05# OjAj-O] ^o] 4^*1 ^.4. 
<35> (2)EH<>I EB||n^ j^o. ^ ^ 



<37> oj^.J7« lOO^^^l Efol^ E^c-g. ^ 7 ]^^ 7l ] ( 7]^ 7} 

<38> ^ 7 ]^^i7]]^ ^^.ji^- ioo^^<^i tfl^H 10-100^^^1 ?H y>^-^]*t 

£47} JI^a^ o} 7 |^|^ ~^ol cgrji 100#^# 

<39> ZL^Jl, ^SZL^- 100^^-ofl tfl*>o} 0.1~5#^S ^£l^r 4, ^ 

^ ^S.JL^- lOO^^^l tflSH O.l^Hf Dl^ojig 71-57^32)-^. 7ltfl^ ^ 

71313 ^-g- ^ 5^^» 2^}^ 7}S#S] ^"8: 3^ 
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<42> 



^^^1 E}0]C>| E e |£ J7^.C] S.^^. ^^Tg Xl]^^ 7^1- O) ^ 

<43> Mj-T^ ^Al^oj] SjT^H 4^-4 U}, £ Mj-x^o] 



^4. ^z. , 300g^ l,3-^E}-t}ofl, lOOg^l ^e]31, 2400g^ Al^S.^ .g.^ e^e^ 
*HH3.^f£(THF) 5g ^ n-^-^s]#(2#^£ a1#s.S)a> -g-oj}) 16 ^ «>o. _g. 7]ofl 

5^ol7> 13°U(d=13), c=2<y ^tft <id^*H n-^l5]f l# # 0.09 #<H] *fl 
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<47> Of 30^-# JH^l^i j£ <3<>]o^ f^afl -g-oflo]) 7flA]^]o) ^. 



tfla] 4^J=S1 2,6-t^-t- : ?-^-p-a5fl#(15 w/w% A]^5.alA> -g-oji)^ aV-g-^- ^ 

<48> o3o]x) jx^cq Jf.^^ ^Q^g. €^s}o} ( ML 1+4 (100°C) 76,1: £524. ^i^- 

^4 J f44<a4 f"^^ iH-NMR 7l7l# oj-g-s].^ ^^6.^, a. ^4 

<49> [3l}-*}-^1 2] 

CI H CH 3 CH 3 H a 
CI H CHj CHj H CI 



^1^}4, ^l-^^l^ Aj-7) 2 # -^-§K> i£o}o] ^^-^o]7l- 7(d=7)o]jl, 



<53> alJjZ^l l: lhFHa>ti ^ 3I--¥-e1-4 on ^^cq ^ 

<54> 5 ^44 >i Efl o] S fl ^ ^ tiV-g-711- 4^ ^ ^2: ^lofl £^ |iS 

^4. n ^°\], 295g4 1,3-^4^31, lOOgS] ^4^, 2400g4 4#5.3)# t]}^ 
SH^L^CTHF) 5g ^ n-^l2]f(2f^£ 4#S«]<1 -§-*«) 1.6 ml# -g-7H 
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^4534. 

^4 44^ 40°C°fl4 ^44, 14# ^°J: im£43t4. 1*1 # ^ 

4 #4 ^ 5g4 1,3-^-B]-^^^- ^7>5. 7} 4 * ^444 ol^o]] SnCl 4 # n-Jf 

1^1 4*fl 0.15- ^ ^, 44 30^ ?W 4*34 ?j cf^-, 2,6-4 

-t-^l-p-a.efl#(15 w/w% 4#3.^4" -g-^fl)^: ^SJ44 4-§-^- ^#4 ^44^1 4^1- 
* ^484. 



<56> ^jAHl 3-4; ijj-r^Aj ^E) 31- «-44 <fl ^^0] 

4^4534. 300g4 l^-Jf-Ef^ojl, 80g oj ^E^^l, 2280g4 Al^^^lA]- t |EB| 



4°l:BS.^s}-(THF) 45g * n-^-^^l-(2#^H 4 #5.^4 -g-^) 2.2 4-§-44 



-5- 



^ ^44^4. ^4 44^ 44 1~2J±4 ^ ^ ^co] 35^0^ s^l- 

534. ^T-§-°l ^, ^^ll" 60°C4 44°)14 2444 ^OV 

42:4^°-5.4, f^*u ^ofl ^7l# ssjtb ^4 €4^44^ ^tMIS ^a14. 

<58> ol^Tfl <*<^ j7^^ ^4^i# ^-^JETflj?. #^44 , ML 1+4 (100°C) 51* 

4. 1^- ^4^1 4^4 ^-44^14 4^ 1 h-nmr 7i 4«- 4-8-44 ^^4^^ 

4, -^4 ^ iEj^!^ 21^%, ^-44 314 4^ 63%44. 
<59> Aj-7] sj.t)-4 24 #4 ^4-1: £SJ44 ji-t-4 4^1^ ^ ^-4^ 4^- 

a H ^44£4. ^^14 4^1^^ iH-NMR 44-1- °l-g-44 4$4. 
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<60> 



U]M<4 2 



<61> 



£ch ZL jf°\} t 295g^ 1,3-^E^ofl, lOOg^l ^3], 2400g£) -g-tifl, uflEa). 

SHc^i?H THF) 45g ^ n-^-^el#(2#^£ A]#5.aiAi- .g.6fl) 2.2 ml -8: -g- 7 Hl 



<62> 



<L> ^ ^ 5g^ l,3-^-E]-c]<a^- ^7>5. 7}% ^^l^>7l ol^oi] SnCl 4 # n- 



^fl- tflsfl 0.15 #1- ^ ^, c}a] 30^- 7>^ «h§-# cf^g-, 2,6-c] 



-t- 



-p-3.5fl#(15 W/W% A] §1 A} ^-ofl)^- £h§-# ^*H^ 5)-^- 



X3 



<63> is. 1] 





1 


2 | 3 4 


1 I 2 


(f^Y, %) 


25 


25 


21 


21 


25 


21 




5)-£M 2 
°1=13) 


=7) 


sj-^H 2 
=13) 


SJ-SM 2 


S11CI4 


S11CI4 


(>104) 


15 


15 


10 


10 


15 


10 


%) 


40 


40 


63 


63 


40 


63 


M^^-S 2.9 2.7 2.7 2.8 2.8 2.7 


(*04) 


52 


51 


34 


35 


48 


33 



25-16 



1020010000129 



2001/5/1 



<64> 



^XHI 5-8 ^ x]B.<4 3-4: t±o]o] Hsfl:E.-8- Jl-?-^ ^1 



<65> 



<66> 



#7] ^UH i~4 ^ ulnzoj] i~ 2 oll nj-el- <£o^ t^ofl^l i^-s}^ eM 

#7] a H ^7lt!- aflt # 250ml Jd^Tfflr:-] ^Efl^ oi-g-^H 



€«>fe 2^3] A]^-^ *\]^}<%t)-. %4 7>% JH^- ^ o]5 



^ 91^ A}-%r*\r%Lt\r. AA$\ ^ 145 °C <M lOS-iJM 30^- -^<?> 7\% 



<67> [JE. 2] 



1 










100 






20 






60 




4.8 




3 






2 




1 




1.5 




7>% ^^1^1 


3.3 



<68> 



<69> 



7 oK£°fl ^tb JIS-K-630H 4^ £4. ^-g- ^ ^ ^ 

£4. ^f-^H^ 60 °C ^£ ^ ^-g-^jn. ^£ 7^J-£- 0°C°1H ^ 



<70> 
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[g. 3] 



V)mLo\] 



5 6 


7 8 


3 


4 




-g*H 3 4 


1 


2 


(ML i +4 , loot:) 


76 


75 


51 


52 


74 


52 


(ML 1+4, lOOt) 


85 


81 


60 


61 


60 


43 




~i — r i — r 1 -i — r -t~t htt^ -t-^t 


(kgf/cm 2 ) 


152 


149 


128 


126 


130 


110 


300% £f^i (kgf/cm 2 ) 


152 


149 


125 


120 


126 


107 


a] ^(Elongation, ft) 


320 | 320 310 320 


310 


310 


(tan 5 , 0"C) 


0.168 


0.159 


0.289 


0.281 


0.140 


0.271 


^# 
(tan S , 60t) 


0 . 0689 


0 . 0687 


0 . 0897 


0 . 0896 


0 . 0729 


0 . 0933 



<71> 



°1 ^€ -H^rl- ^-f ^2fl2] E} E flEEj.t £ B]-o)n S ^^sj A}-g-*V ^ ofl 

^ ^£o] 0°C -¥-5-^ tan S ^r^H? -f^*V ^tt# M-eH^, 60°C 



^-e^ tan S #.£.5. M-BfM-^ ^f-^^ tan 5 *W 



^4. 



<73> 



<74> 5 S]E|S) i Efl o] 3] ^ ^ £-§-71 «• 4^ ^ TdS ^1 Sj-^-A] 

^cf. n. ^1, 300g£] 1,3-^-^ 031, 150g^ iE^, 2,250g^ -M, 31^ 

el- SH^S^CTHF) 5g ^ n-^^slf-(2#^5L a)# S «!^ -g-*fljlL £0 1.2m^ A}-g- 
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^0)7} 20(d=20)o]ji, c =3^1 W#-ir f^M^S n-4l2]f 1# 

#0.13 sfl^Kr ^°^>$4. 

<76> ^ «]--§-#-g- 9h 30-40 im?J ^ <?1 °1 °1 A 1 f^tNl -g-<*H 2,6- 



<a ^f^l* <2^*1 ji^-s] ^-i^JETllS. ^*H, MLi +4 (100°C) 

1291- ££4. ^ 30^%, JfE^ofls] y]^ 409Ht}. 



<77> ^>H1 10: M-?^ ^El ^-^.^^oll ^^^]o\ ^ 

^_o] 7 \ 7(d=7), c=3^1 2^## ^§^^11- ^~g-^£4. al^M ^ ^ 



<79> 



f^jo] u]^]^-^ Ih-NMR 7l7ll- °l-g-*M ^-§- ^t}. 



<8i> 5 5}E-]°] ^Ejltlefli ti}-g-7l# A-fla] ^ ^r^-Al 



25-19 



1020010000129 



2001/5/1 



<82> 



^4. n. *o\] t 2 95g4 1 3-«.E}^oji ) lOOg^ ^4 31, 2,400g4 ^l-i-S.^}^ -§-*]], tfle 
el- sH^L^cthf) 5g ^ n-^l^l-(2^£ ^^snA} -g-op } x 2 m i-§. _g_ 7] 

^ * 5g4 1,3--^^ ^7>5L 7>tb ^ #^-8: #4*>7l o]^ofl SnCl 4 «- n-^f H 
s^f- 1#^1 tfl^fl 0.15#-g- ^ 4a] 30^- 7>^ y>-g-^; ^l^Al^l 4^ 
l-p-Hefl#(15 w/w% a]^siav -g-ofl)^- ^<y*H ^i*] ^ 4 a] ^ 

1 H-NMR 7l7ll- oj-g-sH g->^cf. 



<83> [S. 4] 



1 


^A|o)| y 4U|o)| 10 H|JEo)| 5 


^atf** (^W, ft) 


30 | 30 30 




S|-«H 2 (d=20) 


2 (d=7) SnCl 4 




40 | 40 


40 


•¥-i=l^£.(ML 1+ 4,100°C) 


128 


129 


127 


711-^^ ^^£-4%= ( AO 4 ) 


18.7 


19 


19 


2.8 


2.6 2.4 


Tl-t^ f^M^Hf (>40 4 ) 


75 


80 


79 


^7)- ^1^. 


G H 


I 



#7] ^A]c^l 9-10 ^ alia 6j| 50]] 45} £o];*l c|o| ^-^^ll- ^f-^^ Ej-ojol 

4# 5. 52} ^44, J2-«J ^ 714 4"^#-^ ^-ff-^Rr «fl^ 7>-§- 
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<87> [5 5] 



1 


^^-¥- 




100 




37 




64 




4.6 




5 




2 




1 




1.5 




2.9 



^ 7j-£oil JIS-K-630H ^ ^£)&cK ^--g- ^ ^ n]^eJ 

DMA°fl ^«fl 3M; tilS^^- 33 til^H M-^^cf. 

*J-£r 60 °C ^ Af-g-^^ji ^£ nl^^ x\ ^ o °C ^£ ^ o] 

<89> [5. 6] 







^ ami 12 






9 


^HUo 


tiling 5 


H fl^ (ML 1+4 ,100°C) 


128 


129 


127 


*i\W -¥-HSt (ML 1+4 ,100"C) 


109.2 


110 


91 










(kgf/cm2) 


163 


157 


145 


300% S-l-s^ (kgf/cm 2 ) 


111 


109 


95 


^(Elongation, ft) 


411 


409 


400 




0.584 


0.545 


0.511 


(tan 5 , 0°C) 








^D" (tan 8 , 60V) 


0.116 


0.121 


0.135 
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^ Sl-^-l-S ^tMl^ -M^-^l- 3)-^-7ll- Sf-^ ^1-^ £]^H ^ 

^HJL ol^Tfl j7^§ ^olol E^JEL-g- ^7>#1-^ ^ Hfl^- 7}-^*H 

^llS^-^-i: nfl o]^- Tj-c^ ^ 71^1^ #^o] S 7 1^ 7^S\JL, 

-^Aloj] ^ ^ 014. 
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1] 

l4 0]A 0 V0) -^^^Ofl til^ ^1^; ^l^-^^l ^^tMl^ #^5^ 

4-5- 15. fiA]S)H ^ ^^}^ ^ofl^ ^U}^ ^q. 

gj-tj-Al i 

Y-{C(R 3 )(R 4 )} c -CH2CH2-Si(R 1 )(R 2 )-{0-Si(R 1 )(R 2 )}d-CH2CH2-{C(R 3 )(R 4 )} C "Y 

#7l ^oflAi, Yfe (X) a (R) b Si HL^r (X) a (R) b C Sl^ (X) e (R 1 ) f Bz-Xol Jl ; X^r 
tL^- iE^ A^.^^- ^-S^l 31*MjI; R£- nlM, ^H, SS^7] -g^ if 

*V 20<>1*H IS^I^H; Rl, R3, R4^ Rj2|- ^uj-, 

o.^. ^1^5} ^^7l, SE^ 1^31 ^^7lol^; R2^ X SE^ R X 4 ^M", 

(X) g (R 3 ) h C-{C(R 3 )(R 4 )} c-l 0 ^: 1-3*1^, b^r 0-2^1 ol, a + b = 3°H ; c ^ 
1-1000; cfe l~50000°"|Ji; e^- ffe ^z]- 0~4°H, e + f = 4°lJL; g4 h^r 44 0-3 
°H, g + h = 3«1j1; Bz-X^ w3l^fe^l^]4. 

l^tt 2] 

1 &<>H, -n-7lH]# 7flAl^l^ oQig ii| ^fl-, n -«.^s]f- ( sec - 

^-l^fl-, tert-^ffi 3*. B]# ^ ^ 
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3] 

[^n 1 ^ 4] 

'ctM 0~90^^%# S^-^ ^ ^ s}^ ^<ffl31 ^g-^^l. 

^1 1 *oH] &<>H, ^^<?3 SHhM #^^1 SE^r ^#^1^ 1,000 
-1,200,00031 ^^ofl ^^AS. <*}^ ^aflTfl ^#^1. 

I^t 1 ^ 6] 

^1 1 %H1 &<H*1 , ^^<3 21-^-1-^- ©l^H^l ^ 1,3-^BfT^ofl f^A^ ^ifl^ % 

ojji, ^ ^4^1^ ^3 31 ^oflA-^ ^Eflsi ^<y^. ^.^i 
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1^7-^ 7] 

10~70%o]jl, ^^7} 1.1~3°M, fH^£7} 10~200°J-g- ^ 
8] 

^ 1 IN ^•a^l ^f^ll- 10f^% S.*t*}^ QS-JL^ 
lOOf^-f-, ^lf^fl lO-lOO^^f, -f}-% 0.1-5^^ ^ 7>%#^1^1# if-sf^ Bi- 
ol <>| HefliEL-g- J7^- 

9] 
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